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ABSTRACT 



A light emitting element array substrate includes a plu- 
rality of light emitting elements arranged in line on the 
substrate with less dispersion in irradiation to a surface 
to be irradiated and can be manufactured with a reduc- 
tion of cost. The light emitting element array substrate 
also includes light reflecting members formed on the 
light emitting element array substrate about light emit- 
ting elements having less irradiation. The light reflect- 
ing members re-reflect the light emitted from the light 
emitting elements and also reflected by surrounding 
parts so that the quantity of light at portions of the light 
emitting element array substrate having less irradiation 
is complemented by the re-reflected light to level the 
entire irradiation in the light emitting element array 
substrate. 

15 Claims, 4 Drawing Sheets 
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limitation is brought by increasing of the number of 

LIGHT EMITTING ELEMENT ARRAY parts. On the other hand, if the LED array substrate 

SUBSTRATE WITH REFLECTING MEANS itself is modified to overcome the problems of the re- 
lated art, decreasing a spacing between the extreme 

BACKGROUND OF THE INVENTION 5 LED chip and the adjacent one at each end of the LED 

1. Field of the Invention arra y substrate is troublesome in designing. The in- 
The present invention relates to a light emitting ele- crease of brightness in the LED chips only at the oppo- 
nent array substrate used as an image sensor, a back- site ends of the LED array substrate requires time to 
light of liquid crystal display and the like and also to an select such ones from many LED chips and this selec- 
apparatus using such a light emitting element array 10 tion step makes the manufacturing cost high. When 
substrate. only the LED chips are subj ected to more current, their 

2. Description of the Related Art service lives will be decreased. 

As shown in FIG. 1, an LED array substrate (used as PTnM4iTlv „ wrr ^ _ V _ IAV . 

an example of light emitting element array substrate) SUMMARY OF THE INVENTION 

which is constructed in accordance with the related art 15 It is therefore an object of the present invention to 

and which is used for light emission in image sensors provide a light emitting element array substrate which 

and the like comprises a base 1 and a plurality of LED has substantially no dispersion in quantity of light and 

chips 2 arranged thereon in a line. A group of some which can be manufactured more inexpensively, and to 

LED chips 2 (four in this FIGURE) are connected in provide an apparatus incorporating such a light emit- 

series with each other and with a current regulating 20 ting element array substrate 

resistor 3 to form a series circuit, as shown in FIG. 2. A The present invention provides a light emitting ele- 

plurality of such series circuits are further connected in ment array substrate which comprises a plurality of 

parallel to each other. In such an arrangement, the en- Ught em j t ting elements arranged on the substrate and 

tire LED array is energized to emit light by a source light Meeting means formed on the substrate about 

voltage V. 25 part of the light emitting elements The light reflecting 

Tht characteristic of hght emission tn the LED array ffieans u fonned on the u ^ t cmittin clement 

substrate 5 of such a type is shown » FIG. 3. Smce the m subsUale at the dcsired locati tha| b at a u 

^ • s r ?2 "^fd^^^^^"^ » tion where the irradiation of light is partially redded 
be irradiated 4 will be less irradiated between each pair d particularIy at ^ end J^t light emitting ele- 
of adjacent LED chips 2 than directly above each of the 30 ? \ ^ " 7 , C1C 

LED chips 2. Except for the LED chips 2 at the op£ mcn m ^ if^Ewittemirite above the op- 
site ends of the LED array substrate 5, however, a LED *>° s f t cnds ? f * e sub f * e H??" n**} 1 ^ 
chip 2 can be complemented by the adjacent LED chips * c ' c °w f 5** ctcd k fr0I ° P arts 

2. The surface 4 can be irradiated substantially uni- around the surface to be radiated back to 
formly as a whole 35 811(1 again reflected toward the surface by the light 

The opposite ends of the LED array substrate 5 be- "fleeting means. As a result, the light reaching the 
co me darke r than the central portion thereof since the * u 5 ace becomes a combination of the hght from the 
LED chips cannot be fully complemented by the adja- LED cm P s themselves with the reflected hght. Thus, 
cent LED chips 2. the quantity of light can be increased to irradiate the 

If such a LED array substrate 5 is used in an image 40 surface more uniformly, 
sensor, an original document will not be accurately read Furthermore, the light reflecting means can reduce 
at its opposite ends by the image sensor. If such a LED thc dispersion in quantity of light reaching the surface 
array substrate 5 is used in a liquid crystal display, the reduced cost. Particularly, if a letter or letters 

opposite ends of the display darken and become difficult "/ arc t0 printed on the substrate by the use of the 
to view. 45 silk-screen printing technique, the light reflecting means 

In order to overcome such a problem on the side of can be simultaneously formed by printing a thermoplas- 
an apparatus incorporating the aforementioned type of tic res "* <mt the like. Therefore, the light emitting ele- 
LED array substrate, it has been proposed that light rnent array substrate can be manufactured more inex- 
reflecting plates arc located around an optical path from pensively. Even if die-bonding or wire-bonding is to be 
an LED array to a surface to be irradiated, as disclosed 50 carried out, any special operation is not required so 
in Japanese Patent Application Nos.: Hci 3-250093 and there is no worry of increase in cost. 

« t{ ~ 2 lw g ^ fr °Z^ B R T? * rCfl ? Cte t? V% BRIEF DESCRIPTION OF THE DRAWINGS 
times within the optical path to form a leveled hght 

which irradiates the surface uniformly. FIG. 1 is a plan view of a light emitting element array 

In order to overcome the same problem on the side of 55 substrate constructed in accordance with the related 
the LED array substrate itself, some proposals have art. 

been made, including decreasing a spacing between the FIG. 2 is a circuit diagram illustrating the connection 
extreme LED chip and the adjacent one at each end of between the respective light emitting elements in the 
the LED array substrate, increasing the brightness of light emitting element array substrate of the related art. 
only LED chips in an LED array substrate that are at 60 FIG. 3 is a schematic side view illustrating the emis- 
the opposite ends and subjecting only LED chips in an sion areas of the respective hght emitting elements in 
LED array substrate that are at the opposite ends to the light emitting element array substrate of the related 
more current. Thus, the surface can be uniformly irradi- art. 

ated by the LED array substrate as a whole. FIG. 4 is a plan view showing one embodiment of a 

However, these proposals have the following disad- 65 light emitting element array substrate constructed in 
vantages: If the apparatus incorporating the LED array accordance with the present invention, 
substrate is modified to overcome the aforementioned FIG. 5 is a side view of the light emitting element 
problems, the high manufacturing cost and a spatial array substrate shown in FIG. 4. 
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FIG. 6 is a graph illustrating the characteristics of white-colored resist may be replaced by light reflecting 

irradiation in the light emitting element array substrates members which comprise aluminum films formed by 

constructed in accordance with the present invention depositing aluminum or applying aluminum tape onto 

and related art, respectively. the substrate base 11 at the opposite ends, when it is 

FIG* 7 is a cross-sectional view of an electronic in- 5 required to increase the quantity of light therein, 

strument which incorporates a light emitting element It is also desirable that the light reflecting members 15 

array substrate constructed in accordance with the pres- have color and brightness sufficient to reflect the light 

ent invention. of the light emitting elements which is of a wavelength 

FIG. 8 is an exploded perspective view of a liquid which is used more than the other light of different 

crystal display which is provided with a back-light 10 wavelengths. 

including a light emitting element array substrate con- FIG. 7 shows an electronic instrument M comprising 

structed in accordance with the present invention. an image sensor which incorporates an LED array 

nTrrA tt en nirci-DnyrirtVT At Tur substrate with light reflecting members constructed in 

DETAILED DESCRIPTION OF THE *k. tk* ■ 0 „ 0 co „ 

PREFERRED EMBODIMENTS M accordance with the present mvention. The image sen- 

15 sor comprises a frame 21 of aluminum, a substrate 22 

Referring now to FIGS. 4 and 5, there is shown one mounted in the lower portion of the frame 21 and a glass 

embodiment of an LED array substrate constructed in cover 23 mounted as a transparent cover in the upper 

accordance with the present invention. As shown in portion of the frame 21. The substrate 22 includes a light 

FIG. 5, the LED array substrate 10 comprises a base 11 emitting section 24 comprising light reflecting members 

and a copper pattern 12 formed on the top of the base 20 of the present invention and LED chips and a light 

11. The copper pattern 12 is further plated with gold. A receiving section 25 consisting of photodiode chips and 

plurality of LED chips 13 are further mounted on the other components, both of which are mounted in place 

gold-plated copper pattern 12 by means such as die- on the substrate 22. The substrate 22 also includes any 

bonding or wire-bonding. A substrate protecting layer suitable wiring pattern formed on the top thereof. A 

14 of thermosetting resin is formed about the LED 25 condensing lens (gradient index lens) 26 is urged and 

chips 13 such as by printing a green-colored resist on held against the inner wall of the frame 21 by a lens 

the substrate. Only at the opposite ends of the LED holder 27 which is attached to the frame 21. 

array substrate 10, light reflecting members 15 are In such an arrangement, light emitted from the light 

formed on the substrate protecting layer (green-colored emitting section 24 is incident on an original document 

resist layer) 14. The light reflecting members 15 may be 30 W placed on the glass cover 23 in a direction substan- 

of white-colored resist which is formed by the silk- tially perpendicular to the plane of the document. The 

screen printing technique. It is desirable that the size light is reflected by the document W slantingly relative 

(area)of each of the light reflecting members *5 is se- to the glass cover 23 and then passes through the con- 

lected to make the irradiation at the corresponding end denser lens 26 in the reflection path. After passing 

of the LED array substrate 10 equal to that of the cen- 35 through the condenser lens 26, the light is received by 

tral portion thereof. the light receiving section 25 wherein it is converted 

When the irradiation in the resulting LED array into electrical signals, 

substrate 10 was measured, it was found that the quan- AH the light emitting section 24, light receiving sec 

tity of light in the LED array substrate 10 of the present tion 25 and condenser lens 26 are elongated in a dircc- 

invention will not decrease even at the opposite ends 40 tion perpendicular to the plane of the drawings. Thus, 

thereof in the presence of the light reflecting members the electrical signals will be provided one line at a time, 

(white-colored resist) 15, as shown by the solid line in When the document W is moved rightward or leftward 

FIG. 6. On the contrary, if only the green-colored resist as viewed in FIG. 7, data in the next line on the docu- 

layer 14 is formed on the LED array substrate as in the v ment W can be read out by the image sensor, 

related art, the quantity of light in the LED array sub- 45 If the LED array substrate of the present invention is 

strate at each end decreases as shown by the broken line used and when the image of the document W is to be 

in FIG. 6. read, the irradiation of the LED array substrate can be 

This results from the fact that the light reflected by leveled from the opposite ends to the central portion of 
parts around the surface to be irradiated back to the the substrate. Therefore, the image of the document W 
LED array substrate 10 is again reflected by the light 50 can be accurately read by the image sensor. Further- 
reflecting members 15 back to the surface. Particularly, more, the cost in parts and assembling will not be in- 
even if an LED chip on each end of the LED array creased since the leveling of irradiation can be attained 
substrate 10 can be complemented only by a single LED without the need of any special components (light re- 
chip adjacent thereto, the irradiation thereof can be fleeting members surrounding the optical path from the 
complemented by the reflecting light. Therefore, the 55 light emitting section to the document or LED elements 
quantity of light can be leveled throughout the surface. having an increased quantity of light and being used at 
The LED array substrate of the present invention can particular locations), light compensating circuit and the 
be used in the image sensor which requires a LED array like. 

substrate having a reduced dispersion in quantity of FIG. 8 shows a liquid crystal display which uses a 

light. 60 back-light including an LED array substrate of the 

Although the embodiment of the present invention present invention, 

has been described with reference to the LED chips 13 Since the liquid crystal display itself cannot emit any 

mounted on the base 11 through die-bonding or wire- light, it is required to be irradiated by the back-light 

bonding, it may be replaced by soldering molded LED from the back side thereof. 

electrodes on the base 11. 65 A plurality of LED array substrates 32 are mounted 

Although the embodiment of the present invention in the interior of a cover 33 to provide a back-light 34 

has been described as having white-colored resist (15) for Uluminating a liquid crystal display panel 30 and are 

formed on the substrate base 11 at the opposite ends, the supplied with a power through a connector 31. The 
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back-light 34 is sandwiched between the liquid crystal 
display panel 30 and a substrate 35 for energizing the 
display panel 30 so that the latter will be illuminated by 
the back-light 34 from the back side. The liquid crystal 
display panel 30 is electrically connected to the sub- 
strate 35 through electrically conductive members 36. 
An outer panel 37 having L-shaped hooks is used to fix 
the liquid crystal display panel 30, back-light 34 and 
conductive members 36 to the substrate 35. 

When the LED array substrate of the present inven- 
tion is used in the liquid crystal display panel as a back- 
light 34, the liquid crystal display can be provided 
which emits a uniform light through the entire area 
thereof and can be more easily viewed, without fear of 
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7. An electronic instrument as defined in claim 6 
wherein said light reflecting means is formed on said 
substrate about the light emitting element at each end. 

8. An electronic instrument as defined in claim 6 
wherein said light reflecting means is formed of thermo- 
setting resin and has color and brightness sufficient to 
reflect the light in the light emitting elements of the 
wavelength which is used more than the other wave- 
lengths. 

9. An electronic instrument as defined in claim 6 
wherein said light reflecting means is formed of alumi- 
num film. 

10. An electronic instrument as defined in claim 6 
wherein said light reflecting means has a size sufficient 



any increase in the number of parts or the assembling IS to level the irradiation from all of said light emitting 
cost, since any special components, light compensating elements. 

circuit and others are not required. 11. An electronic instrument comprising an image 

I claim: sensor for irradiating light to an object to be sensed and 

1. A light emitting element array substrate compris- receiving the reflected light to convert the image of said 

ing a plurality of light emitting elements arranged on 20 object into electrical signals, said electronic instrument 

the substrate in a line and light reflecting means pro- further comprising: 



vided on a portion of said substrate around light emit- 
ting elements where the quantity of irradiation is less 
than that at an other portion of the substrate, said light 
reflecting means positioned to re-reflect the light which 25 
is emitted from said light emitting elements and then 
reflected by surrounding parts, so that said re-reflected 
light complements the quantity of light where the irra- 
diation is less than the other portions and levels the 
entire irradiation from the light emitting element array 30 
substrate. 

2. A light emitting element array substrate as defined 
in claim 1 wherein said light reflecting means is formed 
on said substrate about the light emitting element at 
each end. 35 

3. A light emitting element array substrate as defined 
in claim 1 wherein said light reflecting means is formed 
of thermosetting resin and has color and brightness 
sufficient to reflect the light in the light emitting ele- 
ments of the wavelength that is used more than the 40 
other wavelengths. 

4. A light emitting element array substrate as defined 
in claim 1 wherein said light reflecting means is formed 
of aluminum film. 

5. A light emitting element array substrate as defined 45 
in claim 1 wherein said light reflecting means has a size 
sufficient to level the irradiation from all of said light 
emitting elements. 

6. An electronic instrument comprising a light emit- 



(a) a transparent cover on which said object is placed; 

(b) a light emitting section for irradiating light to said 
object through the transparent cover, said light 
emitting section including light reflecting means 
provided on a portion of said substrate around light 
emitting elements where the quantity of irradiation 
is less than that at an other portion to the substrate, 
said light reflecting means positioned to re-reflect 
the light which is emitted from said light emitting 
elements and then reflected by surrounding parts, 
so that said re-reflected light complements the 
quantity of light where the irradiation is less than 
the other portion and levels the entire irradiation 
from the light emitting element array substrate; 

(c) a condensing lens for receiving and condensing 
the light reflected by said object through said 
transparent cover; 

(d) a light receiving section for receiving and con- 
verting the tight from said condensing lens into 
electrical signals; and 

(e) a main frame on the top of which said transparent 
cover is mounted, said main frame enclosing said 
light emitting section, condensing lens and light 
receiving section. 

12. An electronic instrument as defined in claim 11 
wherein said light reflecting means is formed on said 
substrate about the light emitting element at each end. 

13. An electronic instrument as defined in claim 11 



ting element array substrate which includes a plurality 50 wherein said light reflecting means is formed of thermo- 



of light emitting elements arranged on said substrate in 
a line, said light emitting element array substrate further 
including light reflecting means provided on a portion 
of said substrate around light emitting elements where 
the quantity of irradiation is less than that at an other 55 
portion of the substrate, said light reflecting means 
positioned to re-reflect the light which is emitted from 
said light emitting elements and then reflected by sur- 



setting resin and has color and brightness sufficient to 
reflect the light in the light emitting elements of the 
wavelength which is used more than the other wave- 
lengths. 

14. An electronic instrument as defined in claim 11 
wherein said light reflecting means is formed of alumi- 
num film. 

15. An electronic instrument as defined in claim 11 
wherein said light reflecting means has a size sufficient 



rounding parts, so that said re-reflected light comple- 
ments the quantity of light where the irradiation is less 60 to level the irradiation from all of said light emitting 
than the other portion and levels the entire irradiation elements, 
from the light emitting element array substrate. 
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